Monkeys trained to saccade to visual targets can develop separate "express" and "regular" modes in their distribution of saccadic latencies. The purpose of this study was to determine whether this occurs under more natural viewing conditions, when targets are suddenly presented in a structured visual field during visual scan. It was found that scanning saccades stopped appearing 60 msec after a target's onset, and subsequent saccades, which were directed toward the suddenly appearing target, had a bimodal distribution of latencies. Express saccades were more likely to occur as the target was presented later in a fixation. Regular mode saccades were more likely to occur with longer target durations. Scanning saccades made to stimuli of the structured visual field always had u&modal inter-saccadic interval distributions. All these effects were apparent after only 2-3 days of training. These findings, taken together with recent physiological results, suggest that the visuomotor cells of the superior colliculus mediate latency bimodality.
INTRODUCTION
When a primate's task is to make a saccadic eye movement toward a novel visual stimulus, saccadic latencies can form a bimodal distribution (Fischer & Both, 1983) . In the monkey, for example, saccades can be initiated either about 80 msec or after 120 msec following target onset, forming "express" and "regular" latency modes, respectively, but few saccadic latencies occur around 100 msec.
In previous studies, the procedure for evoking express saccades has required a subject to fixate a point in the center of his visual field before presenting a saccade target in the featureless periphery. A temporal "gap" has been introduced by removing the fixation point a short time (typically 100 or 200 msec) prior to target onset in almost every experiment (a short list includes Fischer & Both, 1983; Both, Fischer & Ramsperger, 1984; Both & Fischer, 1986; Smit & Van Gisbergen, 1989; Weber & Fischer, 1990; Jiittner & Wolf, 1992; Weber, Latanov & Fischer, 1993; Nothdurft & Parlitz, 1993) . This traditional paradigm, however, does not represent everyday conditions encountered by primates. Natural visual scenes are generally structured, and thus any sudden visual change that might elicit a saccade usually occurs amidst other background, non-target stimuli. Only two previous studies (Mayfrank, Mobashery, Kimmig & Fischer, 1986; Schiller, Sandell & Maunsell, 1987) considered any effects of non-target visual stimuli on express saccades. Also, humans and monkeys normally scan such structured visual fields, moving their eyes at 2-5 saccades/sec with saccades ranging from 2 to 15 deg in amplitude (Bahill, Adler & Stark, 1975; Schiller, True & Conway, 1980) . Can express latency saccades occur under conditions that involve visual structure and scanning? This is important to know, in order to understand whether express saccades might be used by primates in everyday situations. Aside from a brief comment in an early paper (Fischer, Both & Ramsperger, 1984) , there have been no prior reports of attempts to determine whether express latencies occur under more natural conditions than the traditional ones described above. The present study is the first quantified effort in this direction.
In the paradigm of this report, monkeys are presented with a structured visual field. They make successive saccadic eye movements to the stimuli that comprise this field. Target stimuli are presented at random times and positions during natural fixations of the visual scan; the task is to saccade directly to the suddenly appearing target. If express latency saccades do occur using this paradigm, the finding would suggest that monkeys are indeed capable of foveating suddenly appearing visual stimuli with express saccades during normal visual scanning of their environment. This would be a significant step toward demonstrating that express saccades are a normal element of a monkey's oculomotor repertoire. A negative finding, that express saccades do not occur during this "Visual Scan" paradigm, would also be 2023
